The absolute R-configuration of the C-22 chiral center in cladoloside C (1) and therefore in all related glycosides isolated from the sea cucumber Cladolabes schmeltzii has been assigned by Mosher ' s method. Some chemical transformations of the native glycoside 1 were carried out to apply this method. This resulted in the isolation and elucidation of chemical structures of progenin 2 and artefact aglycones 3 and 4, obtained from 1 and assignment of the absolute R-configuration of C-22 in the progenin 2. The coincidence of C-22 configurations in the studied compounds with those of the earlier known lanostane-type aglycone of frondoside C and holostane-type aglycone of cladoloside C (1) confirms the generic biosynthetic pathways to different types of sea cucumber glycoside aglycones. It suggests the same R-configuration of C-22 chiral centers in all the sea cucumber glycosides having C-22 functionalities.
The sea cucumber Cladolabes schmeltzii (Cladolabinae, Sclerodactylidae, Dendrochirotida) contains a great number of triterpene glycosides, which have been studied in recent years [1, 2, 3] . Twenty new glycosides were isolated, and fifteen of them contained holostane aglycones acetylated at C-22. However, the absolute configuration of this chiral center remained unexplored, whereas it is a widely recognized fact that the stereochemistry often determines important biological and pharmaceutical properties of natural products. The assignment of C-22 stereochemistry in this case required specific chemical transformations for the elimination of acetate from this position to obtain derivatives with a free hydroxyl group and transforming them into the corresponding esters with chiral reagents. We describe herein the isolation and structural elucidation of several compounds obtained by chemical transformations of cladoloside C (1) for the determination of the absolute configuration of the C-22 chiral center by the modified Mosher ' s method [4a-c] and the determination of this configuration.
The importance of determination of the absolute configuration of the C-22 chiral center is defined by the frequent occurrence of holostane aglycones with either hydroxy-or acetoxy groups at this position in glycosides from different systematic groups of sea cucumbers [5] [6] [7] [8] [9] [10] , whose configurations were not assigned.
For this purpose, one of the predominant glycosides, cladoloside C (1) (29 mg in total), isolated from Cladolabes schmeltzii was selected. It was subjected to acid hydrolysis with 0.2 M TFA to obtain a mixture of aglycones and progenins. The hydrolysis products were treated with a methanol solution of K 2 CO 3 . In the process of this alkaline treatment, hydrolysis of the acetoxy-group along with -lactone occurred, followed by re-cyclization, that led to 18(16)-lactone formation [11] . The obtained compounds were separated by HPLC on a reversed-phase Supelco Ascentis RP-Amide column (10  250 mm) with 87% MeOH as mobile phase to give the individual compounds 2, 3 and 4. Structures of 2-4 were elucidated by extensive analysis of their 1 H, 13 C NMR and 2D NMR spectra ( 1 H 1 H COSY, HMBC, HSQC, ROESY). The structure of progenin 2 was found by extensive NMR spectroscopy (Table 1) to be a -D-xylopyranoside with the aglycone having an 18(16)-lactone instead of an 18(20)-lactone existing in the genuine holostane aglycone of cladoloside C (1) [1] . The formation of an 18(16)-lactone was deduced from the characteristic signals of the quaternary carbons C-18 and C-20 at  177.5 and  73.8, respectively, and characteristic signals of tertiary carbon C-16 at  79.1 in the 13 C NMR spectrum along with the corresponding proton signal at  5.15 (brs, H-16) in the 1 H NMR spectrum. The presence of an 18(16)-lactone was confirmed by the absence of coupling constant J 17/16 in the 1 H NMR spectrum of 2 [12] and confirmed by a H-16/C-18 cross-peak in the HMBC spectrum. The signals at  148.2 (C-9) and  113.6 (C-11) in the 13 C NMR spectrum, as well as the signal at  5.55 (brd, J = 6.0 Hz, H-11) in the 1 H NMR spectrum were indicative of a 9(11)-double bond. The signals corresponding to the terminal 25(26)-double bond were detected at  146.2 (C-25) and 110.2 (C-26) in the 13 C NMR spectrum. The latter signal was correlated with two olefinic protons 2015 Vol. 10 No. 7 1167 -1170 NPC Natural Product Communications The signal of a tertiary carbon (C-3) was observed at  78.9 in the 13 C NMR spectrum of 3. Therefore, both these signals were highfield shifted in the 1 H and 13 C NMR spectra of 3 compared with those of 2. These data indicated the presence of a hydroxyl group at C-3 in compound 3.
The signals corresponding to the side chain of 3 were deduced by the 1 chemical shift values of C-22-C-27 in the 13 C NMR spectra of 4 and holothurin B 3 from Holothuria polii [10] , as well as holothurin A from H. leucospilota [13] . Since progenin 2 was isolated in sufficient amount in comparison with 3 it was selected for the assignment of the absolute configuration of the C-22 chiral center by application of a modified Mosher ' s method [4a-c]. (Figures 1, 2) .
Hence, we have assigned the absolute R-configuration for the C-22 chiral center of cladoloside C (1) and therefore it may be suggested to be in all related glycosides isolated from the sea cucumber Cladolabes schmeltzii. The absolute R-configuration of the C-22 chiral center in holostane-type aglycones is assigned for the first time by application of Mosher ' s method.
As already mentioned above, the aglycones having hydroxy-or acetoxy-groups at C-22, having a C-22 chiral center are not so rare in the sea cucumber glycosides. Four representatives of the family Holothuriidae, order Aspidochirotida are known to have glycosides with a 22-hydroxy-group: Holothuria floridana [5] , H. grisea [6, 7] , Actinopyga flammea [8] and H. polii [10] . Three species of sea cucumber belonging to the order Dendrochirotida contain glycosides with 22-hydroxy-and/or 22-acetoxy-groups in the aglycones: Cucumaria frondosa [14] [15] and Actinocucumis typica [17] (family Cucumariidae); Cladolabes schmeltzii (family Sclerodactylidae) [1, 2, 3] . The glycosides from C. frondosa contain lanostane-type (without lactone) aglycones having a C-22 functionality. The 22R configuration in frondoside C was suggested by the almost coincidence of the corresponding carbon chemical shifts of this glycoside and the known 2,3,22(R)-triacetoxy-14,20(R),25-trixydroxy-5-cholest-7(8)-en-6-one and with four stereoisomers of 5-cholestane-3,20,22-triol with respect to C-20 and C-22 [14] . Biogenetic reasons allow us to suggest the existence of the same R-configuration for C-22 stereocenters in all holostane glycosides having a C-22 functionality. Moreover, the coincidence of C-22 configurations in lanostane-type aglycones without a lactone and holostane-type aglycones confirms the generic biosynthetic pathways for the different types of aglycones.
Experimental
General experimental procedures: NMR, ADVANCE III-700 Bruker spectrometer; HR ESIMS (+), Agilent 6510 Q-TOF apparatus, sample concentration 0.01 mg/mL. HPLC was performed using an Agilent 1100 chromatograph equipped with a differential refractometer on Supelco Ascentis RP-Amide (10  250 mm, 5 m) column.
Acid hydrolysis of cladoloside C (1):
Acid hydrolysis of cladoloside C (15 mg) was conducted in a solution of 0.2 M trifluoroacetic acid (TFA) (300 L) in a plugged vial on a water bath at 100C for 2 h. The H 2 O layer was extracted with CHCl 3 (3  500 L). The CHCl 3 extract was concentrated to dryness in vacuo.
